THE necessity for an investigation of this problem arose when the question of losses of lignin during decomposition of green materials was under examination. Jenkins, 1934; and Norman, 1937]. Although acid hydrolysis as a pretreatment for a wide range of materials has been found handy, it can by no means be universally adopted.
The various substances known to interfere with the determination of lignin in plant materials in general are the pentose groups of the hydrolysable polysaccharides, proteins, substances of an aldehydic or ketonic character and fatty and resinous substances. Waxes and fats are removed by extraction with a mixture of benzene and alcohol. Since no serious objection to the use of acid pretreatment has been raised this has been widely employed for a long time to minimize pentose and protein disturbance [Norman & Jenkins, 1934; and Norman, 1937] . Although acid hydrolysis as a pretreatment for a wide range of materials has been found handy, it can by no means be universally adopted.
Exceptions have occasionally been recorded. Bamford & Campbell [1936] obtained an increase in the apparent lignin from wood of beech and African pencil cedar after a treatment with 5 % sulphuric acid. Cohen [1936] found it difficult to estimate the lignin in eucalyptus wood correctly by the common procedure. Ritter & Barbour [1935] (b) Proposed modification of the common method The modification is based on the fact that the tannins in these materials are extractable by hot water. In fact tannins in plant materials are estimated in the hot water infusion obtained under certain specified conditions [Shaw, 1935] . There is therefore every reason to suppose that a preliminary treatment with hot water ought to remove any tannins if they are the other interfering substances. The hemicelluloses and proteins can then be hydrolysed in the waterextracted residue by dilute H2SO4 thus removing almost all the suspected disturbing factors in lignin determination of tannin materials. Working on such a basis, all the materials were first extracted with hot water. Lignins were first determined on this residue. It will be noted from Table 1 (b) that in general the apparent lignin in the water-extracted residue is practically of the same order as after acid treatment (Table 1 (a)) with the exception of tea leaf and refuse tea, materials which are classified as catechol tannins. Lignins for these two are lower on water-extracted residue than on the hydrolysed product. Thus catechol tannins react in a different way from the other types in that they appear to be insoluble in the presence of dilute acid. Lower apparent lignins in the residue after water extraction of catechol tannins are undoubtedly due to removal of tannin and other water-soluble extraneous substances; but with other materials, on account of the similarity between acid and water treatments, it looks as though the disturbances caused by hemicelluloses and proteins which are minimized by acid hydrolysis mask the lowering in apparent lignin due to tannin water extraction. But such a masking of factors is undesirable in any accurate method of analysis. Therefore, after removing tannins it is equally essential to remove proteins and hemicelluloses which are hardly extractable by water. Evidence of the water-insoluble nature of proteins, at any rate, in tea leaf and refuse tea has been given by Shaw [1934] . Similar results have also been obtained in these laboratories. Dilute H2SO4 hydrolysis is, therefore adopted for waterextracted residues to get rid of any hemicellulose and protein interference. Some idea of the abundance of proteins in these materials can be obtained from the nitrogen figures quoted in Table 3 . Apparent lignins in the hydrolysed products are given in column 5 of Table 1 (b) . These values look more reasonable and are perhaps closer to the true lignins in these materials, not only because they are lower, but because they conform to the idea previously mentioned that easily decomposable materials are not high in lignin content. The proposed method, therefore, consists in extracting the tannin material with boiling water for 1 hr. and subsequently bydrolysing with 5 % H2S04 for a similar period to get rid of tannin, protein and pentose interference, before proceeding with the 72 % H2SO4 method of lignin estimation originally described by Ost & Wilkening [1910] .
(c) 95 % alcoholic extraction as a preliminary to the proposed method While the above method was under investigation the paper by Ritter & Barbour [1935] became available and it was then considered expedient to try their method of alcohol and water extractions in relation to tannin interference. Accordingly all the materials were extracted with 95 % alcohol for 4 hr. in a Soxhlet apparatus as recommended by them. Instead of extracting the residue after alcohol extraction with water alone, it was thought desirable simultaneously to study the effect of hydrolysis with dilute acid, and also the effect of combining both the water and acid extractions on the alcohol-extracted residues. Apparent lignins were then determined by the usual acid method in the four different residues. The results are incorporated in theotannin were both present the precipitate with acid was still greater. It is not difficult to explain chlorophyll interference from these results because chlorophyll contains a ketonic group and substances with ketonic or aldehydic groups are known to condense readily with lignin in presence of strong acids' Some condensation products might also have been formed between theotannin and caffeine, the former being phenolic like lignin and the latter a ketonic substance. The resultant product might fall into a group of tannins described by Nierenstein [1934] as caffe-tannins and might consequently be estimated as lignin. Wherever theotannin and caffeine were present together the filtrate after lignin filtration became turbid on standing and started throwing down a precipitate. This precipitation of the filtrate might be attributed to the oxidation products of theotannin which are being slowly brought down. These observations clearly indicate the causes why tea leaf and refuse tea in particular give disproportionately high and erroneous values for apparent lignins if improperly treated. Such a formidable grouping of ketonic, phenolic and quinone bodies in the form of caffeine, chlorophyll and theotannin is rarely met with in other plant tissues, or even in the other tannin materials. I am thankful to Dr R. V. Norris, the Director, for permission to publish this paper and to Dr T. Eden, Agricultural Chemist, for criticizing the manuscript.
